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The vertical distribution of water on Mars remain poorly constrained due to 
the lack of direct measurements.

Å The vertical distribution of water reflects the complex interactions 
involving temperature variability, convective & turbulent mixing, winds, 
cloud microphysics, as well as regolith-atmosphere exchange

Orbital observations:
Å water vapor column abundances
Å limited profiles from 5 - 80km

Boundary layer Top



Results of this study help

Å connect processes occurring near the surface to those active aloft. 

Å constrain the extent to which subsurface-atmospheric exchange modify 
the water budget in the planetary boundary layer.

Mars Reconnaissance 
Orbiter

Phoenix Lander

Coordinated observations from orbit paired with surface measurements 
provide a unique opportunity to study the vertical distribution of water 
abundances particularly in the Planetary Boundary Layer



Phoenix Lander Mission

Phoenix Landing Site

ÅNorth polar region (68.2ÁN, 234.2ÁE)

Å 151 sols (Ls = 78Áï150Á) late N spring to 

summer, when the seasonal polar cap of CO2

and H2O sublimates to the air  

Å Meteorological station (MET): temp and pressure
Å LIDAR: probe the vertical distribution of dust and water ice
Å Thermal and electrical conductivity probe (TECP): near-

surface relative humidity (recalibrated in 2019)



Thermal and Electrical Conductivity Probe 
(TECP) 

Image: NASA/JPL-Caltech/UA

Fischer+ (2019)ôs recalibration found:

Å nighttime results in agreement with the previous calibration. 

Å daytime water content values one order of magnitude larger 

than those in the previous calibration. 

The diurnal variations of water content at Phoenix is larger 

compared to Curiosity, implying atmosphereȤsoil exchanges 

play a bigger in the Martian arctic than at lower latitudes.

Fischer et al., 2019

Å took measurements in Martian soil and air
Å measured the humidity in the near surface air

Fischer et al. (2019)



Testing 3 Proposed H2O Vertical Distributions 

3. Non-uniform

Savijarviet al. (2020)
Daerdenet al. (2010)

2. Two Layer Model1. Uniformly Well Mixed 
(to Cloud Condensation Level)

Tamppari& Lemmon (2020)
Pankine& Tamppari(2015)
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